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ABSTRACT 



The present invention provides two basic routes for the 
total synthesis of taxol having the structure: 




OH 




OBz 



The present invention also provides the intermediates 
produced in the above processes, processes for synthe- 
si2ing these intermediates as well as analogs to taxol. 
Both the intermediates and analogs to taxol may prove 
to be valuable anticancer agents. 
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ABSTRACT 



2-debenzoyl-4-deacetyl paclitaxel, antineoplastic analogs 
thereof and intermediates are taught, as well as the formation 
of the compound, analogs and intermediates. The 
compound, analogs and intermediates may be used to form 
pharmaceutical compositions having anti-neoplastic activ- 
ity. Further, the compound, analogs and intermediates may 
be used to treat cancer when applied in an effective amount 
by means such as a pharmaceutical composition. 
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6. The method of Claims 1, 2, 3 or 4, wherein said known anti-tumor 
composition is paclitaxel. 

7. A method for designing a paclitaxel alternative composition, which 
alternative composition has a central skeleton structure composed of single or multiple 
ring groups which hold multiple functional groups in a fairly rigid alignment, said 
central skeleton structure having first, second, and third side chains; 

wherein said first side chain is connected to said central skeleton with a 
carbonyl group at a distance of about 1 .5 to 5.5 Angstroms from said central skeleton; 

wherein said second side chain places an sp 3 oxygen atom at a distance of 
about 4.5 to 7.5 Angstroms from the skeleton and about 9 to 1 1 Angstroms from the 
carbonyl oxygen of said first side chain; 

wherein said third side chain is placed in an energetically accessible 
conformation that places an aromatic ring in a location that is simultaneously about 4 
to 6 Angstroms from a substitute for hexene and about 8 to 10 Angstroms from the 
oxygen in said second side chain, said third side chain selected to mimic the steric and 
binding properties of the C2 ester in paclitaxel; 

said method comprising using molecular modeling software on a computer to 
design said alternative composition. 

8. The method of Claim 7, wherein said alternative composition further 
comprises one or more bulking groups and wherein said bulking groups increase the 
size of said composition to mimic the overall size and shape of the paclitaxel 
molecule. 

9. The method of Claim 7, wherein said first side chain is selected and 
positioned to mimic the isoserine group in taxane. 

10. The method of Claim 7, wherein said sp oxygen is positioned in space to 
simulate the position of the oxetane ring of paclitaxel. 



11. The method of Claims 7, 8, 9 orlO, further comprising synthesizing said 
alternative composition. 
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AB A series of newly developed paclitaxel analogues have been tested for 

their growth inhibitory activity on two human breast cancer cell lines, 
one of which expresses the MDR {multidrug resistance) phenotype. 
Paclitaxel (taxol) was used as a reference compound. Three new classes 
of taxanes were analyzed: the cephalomannine compounds, the pyrazoline 
derivatives and the seco-derivatives . Our results demonstrated an 
increased antiproliferative activity of pyrazoline derivatives on 
drug-resistant cancer cells with respect to paclitaxel. These compounds 
were able to block MDR-bearing MCF-7 ADRr cells in the G2/M phase of cell 
cycle and, consequently, induce programmed cell death. In keeping with 
the antiproliferative effects, cells treated with paclitaxel derivatives 
showed a more pronounced cell cycle arrest than the parent compound 
paclitaxel. Also, apoptotic cell death, calculated as a percent of DNA 
fragmentation, occurred to a greater extent in cells exposed to pyrazoline 
derivatives. The development of new paclitaxel analogues with greater 
antitumor activity on MDR-positive cells may be useful in selecting new 
taxanes effective on resistant tumors. 
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037 Drug Literature Index 

LA English 
SL English 

AB Although screening of natural products remains the major method of 
discovering new anticancer drugs, newer techniques of rational drug 
design, conE>uter- aided drug design, and combinatorial synthesis 
promise to broaden the scope of compounds available for screening. Recent 
changes in Food and Drug Administration rules allow for accelerated 
approval of drugs for treating cancer and other life-threatening 
illnesses, although the three-phase process of clinical trials remains 
largely unchanged. 
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TI Taxoids : a new class of antimitotic compounds 
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LA English 

AB A review with 165 refs. Paclitaxel (Taxol®) and docetaxel 

(Taxotere®) are the first representatives of taxoids, a new class of 
antitumor compds . These two taxoids are clin. active against breast, 
ovarian and lung cancers. Taxoids are highly complex diterpenoids from 
natural origin. Preclin. and clin. developments have been made possible 
after a long and sustained chem. effor : paclitaxel is extd. from the 
barks of the Pacific yew tree Taxus brevifolia whereas docetaxel is prepd. 
by hemisynthesis starting from 10-deacetyl-baccatin III, a non cytotoxic 
precursor found in the needles of the European yew Taxus baccata. These 
two drugs are active in various in vitro and in vivo preclin. models (cell 
lines, cloning of human tumor stem cells, murine grafted tumors, human 
xenografts) . Taxlids constitute anew class of antimitotic agents 
different from vinca-alkaloids: on the one hand, paclitaxel and 
docetaxel can be considered as inhibitors of the reaction of depolymn. of 
microtubules into tubulin; on the other hand, vinca-alkaloids inhibit the 
reaction of polymn. of tubulin into microtubules. An active program of 
medicinal chem. is done in various pharmaceutical and academic 
Institutions with two objectives: knowledge of structure-activity 
relationships and selection of new candidates for clin. trials. With the 
taxoid series, a variety of analogs have been prepd. for their antitubulin 
and biol. properties. Concerning the tubulin binding, some important 
structure activity relationships have been proposed. In this review the 
contribution of each functional group of docetaxel will be discussed 
following the evolution of antitubulin activity, going from docetaxel to 
taxoids possessing the min. requirement of recognition by tubulin. The 
conformation of docetaxel and analogs will be compared taking into account 
the contribution and relevance of x-rays, NMR and mol. modeling studies 
in detg. the mol. shape of active and inactive compds. 
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(1996), MEDI-048 Publisher: American Chemical Society, Washington, D. C. 
CODEN: 63BFAF 

DT Conference; Meeting Abstract 

LA English 

AB A lipophilic paclitaxel prodrug, protax-3, was synthesized and 

formulated in egg phosphatidylcholine (EPC) liposomes. The prodrug was 
shown to be cytotoxic at similar concns . (<100nM range) as paclitaxel in 
free drug cytotoxicity assays. The exchange kinetics were detd. for a 4% 
formulation with EPC in the presence of serum using a modeling system. 
Similar kinetics were obsd. in vitro and in vivo using a 4% formulation 
with EPC and 5% N- (2 ' - (co-methoxypolyethyleneglycol ) succinoyl ) -1, 2- 
distearoylphosphatidyl-ethanolamine (MePEGS-2000-DSPE) , thereby 
establishing the validity of the exchange model. The protax-3: 
EPC:MePEGS-2000-DSPE and EPC :MePEGS-2 000-DSPE liposome formulations showed 
in vivo clearance properties comparable to conventional liposomes. 
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AB The conformations of two paclitaxel analogs modified at the C-2 1 

position, 2 1 -deoxypaclitaxel and 2 ' -methoxypaclitaxel, were studied in 
hydrophobic and hydrophilic solvent systems by a combination of NMR 
spectroscopy, CD measurements, and molecular modeling. Both analogs 
have hydrophobic and hydrophilic conformations that resemble those of 
paclitaxel itself in the same media. Since the two have diminished 
biological activities in a number of bioactivity assays and the 
hydrogen-bonding capability of the 2 ' -hydroxyl group has been eliminated, 
we postulate that this group is involved in hydrogen bonding with tubulin 
and plays an important role in molecular recognition. The results of this 
study are in agreement with our earlier report on paclitaxel 2 1 -acetate, 
an analog in which the 2 1 -hydroxyl group hydrogen-bonding capacity has 
also been eliminated. 



